Metastatic melanoma from an unknown primary (MUP) is rare; its occurrence in the gastrointestinal tract is of exceedingly low prevalence. We report a case of a 73-year-old man with metastatic malignant melanoma to the colon from an unknown primary. The rarity of MUP and importance of screening for gastrointestinal metastasis in patients with malignant melanoma are discussed along with the role of surgical resection in improving prognosis and overall survival.
Introduction
Approximately 1-3% of all malignant tumors of the gastrointestinal tract (GIT) are secondary to metastatic malignant melanoma [1] . Only 1-4% of all melanoma cases per year are from an unknown primary, while fewer than 7% of these cases are found in the colon [2] [3] [4] [5] . We present a case of malignant melanoma with an unknown primary (MUP) metastasizing to the colon. The rarity of metastatic malignant melanoma of the colon, particularly from an unknown primary site, is discussed along with the importance of surgical resection in improving prognosis and overall survival.
Case
A 73-year-old Caucasian man presented with an enlarging, tender, 8 mm subcutaneous mass in his left cheek. He has a past medical history of Parkinson's disease and monoclonal gammopathy of undetermined significance (MGUS). He denied prior history of skin cancer, excised melanotic nevi, other skin and ocular lesions, and family history of melanoma. Physical examination revealed a firm, immobile mass involving his left cheek without evidence of cervical, axillary, and groin lymphadenopathy or skin lesions with atypical features. Computed tomography (CT) of the head with and without contrast revealed a round, nonenhancing soft tissue density overlying the left cheek anterior to the left masseter muscle; fine needle aspiration of the mass demonstrated malignant melanoma with immunohistochemical studies positive for melan-A and HMB-45. A complete positive electron tomography (PET) was negative for distant metastasis.
He underwent a left total parotidectomy and cervical lymph node dissection for metastatic malignant melanoma of the parotid gland with an unknown primary site. Three out of the twelve cervical lymph nodes taken from the neck dissection were positive for melanoma, one of which had extra-nodal extension. Gross residual disease was treated with radiation therapy. The patient declined adjuvant therapy with interferon due to the neuropsychiatric effects it may have on his Parkinson's disease. Two months later, the patient required transoral resection of the left buccal pad due to recurrence of tumor in the left buccal space, followed by radiation therapy to the area.
Seven months after recurrence, a follow-up PET scan showed a sigmoid colon lesion and a right adrenal nodule. He was asymptomatic. Abdominal and rectal exams were unrevealing. Complete blood count was unremarkable. Biochemistry studies including liver function tests and lactate dehydrogenase were within normal limits. Colonoscopy 
Discussion
Melanomas have the potential to evolve from any site of the body containing melanocytes or cells that are capable of differentiating into melanocytes, which can be either cutaneous or noncutaneous in origin [6] . Malignant melanoma to the colon rarely occurs, however, due to the absence of melanocytes in the colon [7] .
Melanoma without an identifiable cutaneous, ocular, or mucosal primary comprises only 1-4% of melanoma cases per year [2, 3] . Giuliano et al. reported a study of 980 cases of MUP, less than 7% of which had metastasis to the colon [2] . In multiple case series, the lymph nodes were found to be the most common site of metastasis for MUP. Various ideas have been postulated regarding the etiology of MUP. The model of spontaneous regression is the most widely accepted theory as it has been found to be especially applicable to melanoma [8] . Spontaneous regression may be due to alterations in immunologic status and can be triggered by stresses to the body including infection and pregnancy [6] . An unrecognized or missed primary on physical exam, misdiagnosis of a previously excised tumor on histology, and malignant transformation of ectopic nevus cells are among other explanations [2, 4, 5, 9] .
The sigmoid colon mass found in this case is thought to be secondary to metastatic melanoma to the GI tract rather than a primary mucosal melanoma. The presence of primary melanoma of the colon, or in any other portion of the GI tract aside from the esophagus and anorectum, where melanocytes normally exist, has been questionable. Sachs et al. proposed that primary intestinal melanoma (1) is a solitary lesion, (2) has no evidence of metastasis to other organs, (3) has a precursor lesion or histological evidence of melanosis, and (4) has a disease-free interval (DFI) of at least 12 months after diagnosis [10] . The patient had no findings suggestive of a precursor lesion in the colon and had adrenal metastasis. These findings suggest metastatic melanoma of the colon.
What initially distinguished the colon mass as metastatic melanoma versus a primary mucosal melanoma was that this patient had known metastatic melanoma of the parotid gland. Although extremely rare, comprising only 0.68% of all malignancies found in the parotid gland, the possibility of a primary parotid melanoma was considered and cannot be absolutely ruled out [11, 12] .
Many malignant tumors are amelanotic and have atypical histology making the diagnosis of melanoma difficult. Most melanomas stain positive for S-100 and HMB-45 [13] . Our patient's sigmoid colon mass was amelanotic but stained positive for melan-A, also commonly found in metastatic melanomas. S-100 is highly sensitive while HMB-45 and melan-A are highly specific in diagnosing malignant melanoma [6] .
Most patients will not present with such symptoms as abdominal pain, anemia, abdominal obstruction, or tenesmus to suggest gastrointestinal involvement. Only 1 to 4% of all patients with malignant melanoma have clinically apparent GIT involvement and are diagnosed antemortem, while up to 60% of all patients with melanoma are found to have metastasis at autopsy [14] [15] [16] [17] . Given these findings, patients with known melanoma should be screened for gastrointestinal spread. Currently, dual modality PET-CT is the most accurate in detecting and staging melanoma metastases [18, 19] . Colonoscopy has the greatest diagnostic value with high sensitivity and specificity and allows for tissue biopsy.
Patients with limited disease tend to have better survival following complete tumor resection. A study by Akaraviputh et al. at a surgical training center found that patients who underwent curative resection had a longer mean survival time (29.7 months) [14] . Similarly, a retrospective study by Panagiotou et al. showed that those with malignant melanoma to the GI tract had a median survival of 46.7 months following curative surgical resection, while those treated nonsurgically had a median survival of 5.8 months [15] . Alternative therapies to surgical resection of colon melanoma metastases include chemotherapy, biochemotherapy, and radiation. In a retrospective study of 10,365 patients, Mourra et al. found that surgery with complementary therapy can prolong survival in some patients [20] . Adjuvant therapy, including radiation, chemotherapy, and immunotherapy, is utilized for residual disease or nodal metastasis following surgical resection. However, its effectiveness continues to be controversial. Our patient underwent radiation to residual disease in the parotid bed and the involved lymph node that had extranodal extension, following parotidectomy. However, his disease recurred 2 months later. Perhaps he failed radiation therapy because the parotid melanoma was not excised to achieve negative margins or due to the lack of therapy with interferon.
The prognosis and overall survival of patients with MUP in other previously reported series have been similar to those of patients with a known primary in the same stage [2] . A cohort study done by Katz et al. at Massachusetts General Hospital and Dana-Farber Cancer Institute showed that there was no difference in the 5-year survival rates of patients with MUP and the controls with known primaries [3] . Further, Giuliano et al. found that the overall recurrence rate did not differ among patients with MUP and those with a known primary [2] . Colon metastasis indicates late stage disease with a poor prognosis. Surgical resection has been shown to improve prognosis by 23-48 months in patients with metastatic malignant melanoma of the GI tract [21] . In fact, Wysocki et al. presented a case of patient who achieved long-term disease-free survival of 101 months after surgical resection of metastatic malignant melanoma to ileum and colon [22] . Postoperatively, our patient had an uncomplicated course, and 3 months later, routine imaging and physical examination show that he is disease-free and still without evidence of a primary site, respectively. He continues to undergo long-term followup, as recurrence of disease is likely.
Differentiating primary malignant melanoma from metastatic malignant melanoma, if possible, can be very challenging. The idea of metastasis from an unknown primary, possibly from tumor regression, must be entertained especially if the initial lesion would rarely present as a primary malignancy. Obtaining a thorough history with questions honing in on prior excised lesions, progressive skin lesions, prior skin and ocular lesions, and personal and family history of melanoma is crucial. Thorough dermatological and ocular exams are particularly important in looking for a primary. It is important for patients with melanoma, even after treatment, to undergo routine imaging not only to look for recurrence of disease but also to rule out GIT metastasis as it rarely manifests clinically. Early diagnosis is the key in initiating surgical intervention asresection not only is palliative but also can improve both prognosis and overall survival, including long-term, disease-free survival.
